CHAPTER 12

MANUFACTURING TESTS

12.1 [General

Industrial capahiity for the fabricatiom of mpereondneting magnets in general And thin de-
tectar molencids in partienlar in mifficiently matiure that thin magnet does not excerd the
presemt Bhate of the art far mich devices. Howewer, micoessiil parformance of thie magnet
will depend on the selection of coneervative dedign Approaches wharerer pomible, and the
taldng of sreat care At erecy Amembly ARAze Accompanied by the performanes of compreben-
mve tating, inrpections, And meamirements throughaont the mannfactiring procme. Becanse
it it amumed that the maznet will e prociueed industrially o & set of pecformance spenfi-
catinon, the specification of mannfacturing teata At the onteet of procirement Asnimen great
iImportance.

12.2 Approval of Design

T emmire that appropriate deeign choicem Are everywhere talken the industrial procisement
af thin magnet smtem will berin with the preparation by the vendor of A comprehensive
armeephilal demgn of the aystan. Fermilab will revieer thin work to eomire that it presents
deeign chaicea that will et in A ayrtem that will meet specified performance criterin. Ooe
impartanh enbeame of this reviesr will be the identification of Aoy special teeting, madeling, ar
ather BA=IY that, in required to canfirm 8 partionlar deeizn approach. Following the acceptanee
of the coneepiiial design by Fermilab, the wendar will deliver & complete ngineering deaign of
avery element: of the integrated system, Accnmpanied with All neceerrry dedign calenla tions,
matearialn sdectionn, and amembly technique descriptiom to male 8 il eealuation of the
deeign by Fermilab pneaible. The dedign may be presented in legical portions. And acceptanee
by Fermilab of the desizos of major mbelemants will e made project checepainta which then
pace further promrement or fabrication.

Accompanying the design of the magnet sysbem must be the deftails of the amembly
techniques And tooling that are requived for the fabricatinn. Heview and acoeptanee of
theee comeeptinal designs by Fermila b likeerine will male them part of the project checlpeoint
sehecdile.
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12.3 Mandatory Testing of Componenis

A comprehensive set of teats, inApectione, And messranmta will e made mandatary doring
the fabricatinn and the remilte of each mish be docnmenhed and presented to Fermilab. Priar
tn the beriming of work draft plaos for major teats, e, the condnetor aritical tests, must
be preseated to Fermilab for review and acceptance. Many of theee teste, ingpections, and
meamranents will e also be specified An the basin for praoject checkpeints so that 1ol thes
hawe hwen micceeafilly aceomplighesd] and reported fiarther work cannat eme.

When the reenlt of Any meamirement, test, ar inepection s & finding of noneomplianes,
A mechanism will be specified to reaclve the ieme with the knowledgeable participation of
Farmilabh so that reeark. replacement,. or repair in filly undemtond by Farmilab.

The minimum set of teatn, inspecticoos, Aol meamirements that most e made by the
wenedar in neceerarily lengthy, and mibject to rerinion in the et that review by Any cognizant;
Fermilab Bafety Panel requires any additional teeting or meamiraments. The adaptation ta
nrneamplianes, shainld it be sedquired, may likewise geoecate the oeed for additional teating
ar merA1rAanent.

A representative list of mandatory teats, inspectione, and mesmirements of compements
ansl mibareemhblies in presemhed in Thhle 131

12.4 Control Dewar and Chimney Tests at the Factory

The contral dewar and attaches] portion of service chimney must e pre-tested at the vendar's
plant hafore the motire spetan in Amembled. The Adaments of thie testing include. at &
minimnum thaee itams listed in Table 12,2,

12.5 Fully Integrated System Tests at the Factory

The fully integrated amatan then must be comprehenrively teabed pricr to dirmreembly And
ghipment. A full checkront of the energization, logging. aAnd pratection spmbem provided for
the testsn must he made priar to cocldown of the spstam.  The amtan temte will inchuede
eoaldown and aperation of the smtem with specified charging and discharging schediles,
and inelude the logoing of A comprebheorive link of data rmaom fom the magnet eretem. The
analn of theee teetn are to demeonstrate full miitability of the syebem to perform As Apedcfied.
Fearmilab will witnesn theee testn, itemized in Table 133,

12.8 BSystem Acceptance Tests ait Fermilab

Ar part, of final acceptanee by Fermilab the gyetem must be filly feates] after it is recedwed
and inmtalled in the TN detectar. Prior to the eonduching of theee testa, the Fermilab
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eomgization fpratection feontrel mpebam will be filly tesbesd and debugged. The aperation of
the Farmilab refrigera ticm aprtem will be lileeriee teebed prior to installation of the mazoet.

Preliminary inrpectione and meamirements for phipping damage most be dooe npon re-
oA ph af the magoet ayrtem componenta At Fermilab. The masnet aystan teta to be made
after the gyatem i fully inatalled caosely follow those ariginally done by the vendar an defailed
in sechion 125 aleres.

12.7 Magnetic Field Mapping

A complete and Acmirate field map will nltimately be dedired for the magnet after it is
inAtalled in the DY detector. I general, the meamirement of fisld walues an A eylindrical
mirface junt inmide the innae shell of the maznet ayoetat, Aand o the eode of the eylindrical
wnlume, in mifficint to fully predict the field everywhere in the hare of the magzoet [1]. At
preeent it 18 oot clear how mich influence the taraid syetem will hawe o the shape of the
field of the salensdsd: nltimately it will be necearars to map the salenid field with the toraide
fully clowed] And powersd. The limited acoees to the bare of the salencid when the EF torqide
ara cloped will complicate this mapping. Tracling sfidies mggest that the calenlated field
shape. perhaps adjusted where practical by meamirements of limited precrion, mizght e
mifficient for initial phywics data taldng if time does oot exdst for A more comprehensive
mapping affart. The CDF detectar had nat begn ta 1ee the remilts of its field mapping [2]
nntil rereral veam' operation of the detector had alapeed.

For normalization purpases, eapesially ecanse the field may pericodicall 7 e meversed, it
may be demirable to inetall seweral hall prabes in eelect locations in the tracdiing wlome of
the magnet.
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Table 12.1: Component Testing

]

Teat:} Inspection { Meamirement:

i~ I R
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Supercandnetar strand critical curment measTement;
Supercandnetar strand filament, inspeciion

Supererndneting cable critical aromt meamirament

Strand ID and cald weld map in cable

Aliminum  mperonndicting cable bond meamirement:

Cable placement and awerall talarancm of ininhed comednetor
Finishe] eonductar Short eample eritical cnrrent meamimement;
BRHE and yield atrength of aAlnmimm stabilizer in comduetar
Inmpentinn and meamiranent of winding mansdrel

Condnetar lengkh IDY in eqil winding

Continnons manitaring of winding teomion, eonduetar
inmlation, and meamirement: of turn location during winding
InApections And meammementa during joint-malding

High pntential teate of eail fa gronnd

Inspection and meamirament of aither mppart oplinder
Inmpertions And meamirementa during ingtallation of oplinder
Inmpectinns and meamirementsa diring vammm impregnation and far
ey cure of el

High pntential teate of finiched coil fa goonnd

Inspecticons and meamirements of radiaticm ghidds
Inspections . teste, And meamirements of cnld mam mppeart: linls
Pre-inmtallation teeting of All instrmentation reoRom
Inspectiong And meamrementa of vaomm weesel shells

High pntential terting of inatalled eald mass

Leak and vammm teating of magonet crpetat

Inspections and meamirements of service chimner companmts
InApectinns And meamirementa of the mpereanducting nises
Lealk, high pnteotial, and vacunm testing of service chimnes
Inspecticnn and meamrements of contral dewar compaonents
Lealk, high pntential, and vacunm testing of eontral dewar
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Takble 12.2: Control Dewar/Chimney Pretests
Eeam Teetf Meamrement

Preamire and flow teetn of All inhernal piping

Testa of all reiafn, check valves

High potentinl tests And meamiraments

Cooldown teata and meamirements

Hent leak meamirements

High potentinl tests And meamiraments
Cnmprehensive teata of sapar cnaled oirrent leads
Testa af all pertinedt instmimentation

oo =1 S oo e b

Table 12.3: System Testing

Item Teet,/ Inspecticn { Meamirement;

Premire and fow testn

High patentinl teata And meamirements

Svatem enaldown teata Andl meamiraments

Charging and discharging of apmtem with data logging
Orperatinn at design enreent for specified diration
Operation at apecified] cwereiroent

Frrt and elow dincharge teatn

Dmch teats feom lome of eoalant o
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